The Safe Motherhood Initiative has highlighted the need for improved health services with skilled attendants at delivery and the provision of emergency obstetric care. "Brain drain" has hampered this process and has been particularly prevalent in Ghana. 
T he Safe Motherhood Initiative has highlighted the need for improved health services with skilled attendants at delivery and the provision of emergency obstetric care. 1 In order for this to occur, a steady and sustainable supply of providers skilled in emergency obstetric care and specialty services is required. In the developed north, medical schools and post graduate training programs supply a range of service providers and train the next generation. In the underdeveloped south, however, migration of health workers breaks this cycle.
3-5 "Brain drain" has been particularly prevalent in Ghana as between 1993 and 2000; 68% of Ghanaian trained medical school graduates left the country. 6 In 1989, a postgraduate training in obstetrics and gynecology was established in Ghana, and as of November 2006, 37 of the 38 specialists who have completed the program have stayed in the country, with most working in the public sector providing health care and education. This high rate of retention of trained specialists who provide both clinical care and leadership in clinical and health services in an area that addresses maternal mortality deserves careful analysis so that successful elements of the program can be applied and replicated in other countries.
THE TRAINING PROGRAM
The Ghana postgraduate training program in obstetrics and gynecology was established to correct the abysmal repatriation rate of physicians sent abroad to train as specialists. A 5-year curriculum was developed by Ghanaian medical leaders with assistance from both the Royal College of Obstetricians and Gynecologists (RCOG) and the American College of Obstetricians and Gynecologists (ACOG), See related editorial on page 968. university departments of Obstetrics and Gynecology in both countries, and a grant from the Carnegie Corporation of New York. [7] [8] It was implemented at the two teaching hospitals in Ghana: the Korle-Bu Teaching Hospital in Accra affiliated with the University of Ghana Medical School and the KomfoAnokye Teaching Hospital in Kumasi affiliated with the Kwame Nkrumah University of Science and Technology School of Medical Sciences. Faculty enrichment and development activities, some provided by visiting faculty from the United Kingdom and the United States were also developed and implemented. The curriculum incorporated elements from both the British and American systems with adaptation to the Ghanaian context, adding management and team-leadership skills, a 6-month exposure to an in-country rural district hospital, and instruction and experience in community-based research. Finally, there was a 3-month externship in obstetrics and gynecology in either the United Kingdom or the United States; importantly, this was in year 5 when the trainees' clinical skills and knowledge were well developed and they were not seduced by the technology and clinical luxuries they observed. The training led to certification by the West African College of Surgeons, which the Ghana Ministry of Health recognized as a preferred qualification. Seven of the open-ended questions were coded for factors related to retention and three of the scale item questions have been included in this analysis, the remaining questions did not provide information on retention.
METHODS

As of
The study was approved by the University of Michigan Institutional Review Board. Verbal consent was obtained from participants before the interviews began. All interviews were conducted face to face by one of the authors (I.M.) who transcribed them directly into a spreadsheet as the participants were talking. An attempt was made to capture the comments verbatim. The content of paraphrased comments was confirmed with the interviewees. Each interview lasted between 30 and 75 minutes.
Two of the authors (F.A., L.L.) reviewed all of the interview data and came to the conclusion that three major factors best explained the high retention of the graduates in Ghana. Using QSR NVivo software (QSR International Pty Ltd, Cardigan, United Kingdom), 29 codes were developed based on six of the 27 interview question responses (see Box, "Coded Interview Questions" and Table 1 ).
In the Words of the Participants
Graduates were interviewed during the months of October 2002 and November 2002. Sixteen men and one woman were interviewed. The
Coded Interview Questions
Graduates were asked to comment on the following: Based on initial review of the interview data, the authors determined that three factors provided the basis for a framework that best characterized the retention of graduates in Ghana and guided subsequent analysis. These factors are 1) institutional capacity and training, 2) economic, and 3) social.
The first and single-most important factor was the actual presence of a training program leading to specialty qualification offering medical school graduates a viable and high-quality option to stay in Ghana for their postgraduate work. Verbatim comments supported these observations: "At that time I was already interested in obstetrics and gynecology, and it was the only well-organized program at the time. I mean, there were programs in surgery and pediatrics, but since Carnegie was involved, the program was run more efficiently."
The Ghana postgraduate training program in obstetrics and gynecology attracted individuals who had an interest in obstetrics and gynecology and provided an opportunity for physicians who may have considered leaving the country to continue their training in Ghana:
"All along I wanted to do obstetrics and gynecology. Once I knew there was a program here, I was happy to stay here in Ghana."
"I also enjoyed doing obstetrics and gynecology. I had thought about leaving the country, but when this was offered, I thought this was fine."
"I was liking obstetrics and gynecology. Initially I looked to go out, everyone was doing it. As soon as I started this program, I forgot about that."
The 
Policy Implications
To reduce maternal mortality, skilled providers are crucial to provide widespread, accessible and acceptable emergency obstetric care and ultimately efficient access to needed tertiary care services. In this example, national commitment has allowed Ghana to train a large number of its own obstetric providers, who are now, in turn, training not only obstetricians, but equally importantly, medical students, interns, midwives, nurses, and other skilled health workers. They also play a role as community educators, through such activities as newspaper and television commentaries, and as community and public health advocates often at the legislative level. The presence of a high-quality training program that provides a viable opportunity for a medical school graduate to be a fully trained and certified obstetrician-gynecologist in country cannot be overlooked as part of long-term public policy for health system improvement and maternal mortality reduction in developing countries. This program did not fit the typical 5-year "development model" of refresher training or preservice education. It required a 10-year commitment from the Ghanaian government and university partners in both the United States and United Kingdom, involvement of both ACOG and RCOG to provide the initial capacity development, and a substantial investment from donors. It requires recognition of partnerships that will remain long term. The program has been sustained by the Ghanaian government for more than 7 years since external funding was exhausted; more than a dozen additional postgraduates have completed the program, and there over 30 current residents in training. Continued contact with colleagues and former teachers, however, remains important for individual renewal and probably for long-term sustainability. Like buildings, clinical, educational, and even scholarly relationships require attention to upkeep and maintenance.
This program has resulted in a large cadre of trained specialists who have, no doubt, had a tremendous impact on service delivery, education, research, and national health policy in a field so urgent for the reduction of maternal mortality. Since the inception of the program, Ghana has seen a fall in maternal mortality from 500 per 100,000 live births to 205 per 100,000 live births through a broad series of programs focused on Safe Motherhood (West African College of Surgeons 45th Annual Conference Report. February 11, 2005. Cotonou, Benin Republic). More newborns are being delivered by trained health care providers. A large proportion of the graduates have assumed faculty positions and have been instrumental in the sustainability of the program. Graduates of the program are now being assigned to regional Ministry of Health hospitals where they are involved in regional efforts to provide emergency obstetric care, as well as improve safe, emergency transportation and referral. The quality of care provided by general medical officers in the districts is improved by contact and teaching provided by trained specialists and eventually graduates of the program will be sufficient in number to provide district-level consultation. Several of the rural, communitybased projects undertaken by the residents have addressed issues of emergency obstetric care and community education providing them invaluable experience in program and policy development. There are anecdotal reports that the capacity and infrastructure built by these graduates, in combination with the growth in the Ghanaian economy, have led to an increase in repatriation of Ghanaian obstetrician-gynecologists. This finding, if validated, would provide evidence that this program has not only reduced the brain drain but is actually helping to reverse it. The West African College of Surgeons estimates Ghana is the best positioned in terms of obstetrics and gynecology specialists among member countries. There are 115 obstetrics and gynecology physicians (1 in 173,200 population) at post in Ghana, with a projected need of 165 (1 for 120,000 population). Nigeria has 311 obstetrics and gynecology specialists (1 for 407,000 population) with a projected need of 1,055, and other member countries, the Gambia, Benin, Mali, Sierra Leone and Liberia, have similar or worse statistics.
Applying What Was Learned
This model deserves replication in other countries that have a commitment to sustainable development, human resource and health services capacity building, and maternal mortality reduction. Providing long-term investment in human capacity development that results not just in completion of a "short course," but in locally acquired clinical skills and certification that give a person full agency to practice medicine, including specialization and the potential for further leadership, will require a new paradigm of donor support. The development of this level of health worker requires an acknowledgment by funding sources that training specialists in obstetrics and gynecology, and in other key specialties such as pediatrics, family medicine and emergency medicine, is a legitimate and effective public health measure to reduce maternal mortality.
A network of university partnerships between departments of obstetrics and gynecology in developed and developing countries through out the world sharing internet resources, clinical information, training curriculum, and assessment techniques could be created. Grand rounds could be shared through teleconferencing, and faculty exchanges would build capacity for all faculty and enrich both institutions.
If medical school graduates in developing countries perceived that by training in-country they could practice their skills and function well, both economical and social brain drain could be reduced. Based on the Ghanaian experience, the training of medical students is an incomplete process. Colleagues of those medical students who had left cited a search for better remuneration and conditions of service, a search for better postgraduate training programs, and the ability to afford the basic life amenities as the main reasons for departure. 6 The Ghana postgraduate training program in obstetrics and gynecology has demonstrated, first and foremost, that providing the opportunity for Medical School graduates to become fully trained and accredited in country may in fact be a key component to reducing the brain drain.
